Freeze-substitution staining of rat growth plate cartilage with alcian blue for electron microscopic study of proteoglycans.
To selectively stain polyanionic macromolecules of growth plate cartilage and to prevent artifacts induced by aqueous fixation, proximal tibial growth plates were excised from rats, slam-frozen, and freeze-substituted in 100% methanol containing the cationic dye Alcian blue. Electron microscopic examination showed the tissue stained with Alcian blue to be comparable in ultrastructural preservation to tissues slam-frozen and freeze-substituted in the absence of Alcian blue. The extracellular matrix exhibited a characteristic staining pattern when stained by this method. The pericellular rim was identified as a band of varying width encircling the chondrocyte and its cell processes. Peripheral to the pericellular rim the heterogeneity of staining within the extracellular matrix increased, taking the form of polymorphic densities. X-ray microanalysis showed that the visual interpretation of electron density was related to the concentration of copper present, and that the concentration of sulfur was variable in the pericellular rim and in the interterritorial matrix. The difficulties associated with aqueous fixation and staining procedures are discussed in contrast to the improved preservation achieved by cryogenic methods.